Introduction
T he importance of foetal monitoring during labour is well recognised. The stress of uterine contractions affects the foetus adversely especially if the foetus is already compromised, when the placental reserves are suboptimal, or when cord undergoes compression as in diminished liquor amnii, maternal metabolic and haemo dynamic alterations (e.g. hypotension due to epidural labour analgesia) or iatrogenic uterine hyperstimulation due to injudicious use of oxytocin.
Auscultation of the foetal heart sounds with stethoscope or the use of Doppler is the commonly available method of intrapartum foetal monitoring. However, its intermittent nature led to the feeling amongst obstetricians, that this form of monitoring is inadequate. Hence, continuous electronic foetal monitoring (EFM) came in vogue in the late 1960s. It came with very high expectations that it will be able to pick up all cases of intrapartum foetal distress early in labour and prevent neonatal deaths, with improved Apgar-score and decreased Neonatal Intensive Care Unit (NICU) admissions.
Shortcomings of EFM
However it became apparent in a few years that EFM has not lived upto its expectations. Some of the reasons are : 1) Its interpretation is erroneous in a significant number of cases. Interobserver and intra observer variations are far too many. Definitions for fetal heart rate (FHR) patterns lack consistency [1] 
Continuous EFM versus Intermittent Auscultation
The commonly asked question is -"Is EFM superior to intermittent auscultation for intrapartum foetal monitoring?" : Both methods continue to be used for intrapartum monitoring today, although EFM is being used more extensively and frequently in the Western countries. The American College of Obstetrics & Gynecology (ACOG) also approves both as accepted modalities for intra partum foetal monitoring in low risk as well as in high risk cases. Then when does EFM score over intermittent auscultation?
EFM appears a better option than intermittent auscultation where a one to one nurse to patient ratio is not available or possible, as in certain high risk cases like severe preeclampsia, IUGR and post caesarean pregnancy where VBAC (Vaginal Birth After Caesarean Delivery) is planned. In these cases FHR abnormalities may be the earliest indicator of a scar rupture or dehiscence. Early and timely detection of these can be made with continuous EFM. Berkus et al [2] have analysed the reassuring aspects of EFM. Although debate continues regarding the advantages of EFM, it offers one conclusively proven benefit i.e. a definite reduction in neonatal seizures [3] .
Patterns of EFM Tracings
The EFM is carried out using a cardiotocography (CTG) machine where one probe is meant to pick up continuous tracing of FHR and the other one is for monitoring the uterine contractions. During normal labour at least three contractions greater than 25 mm of Hg occur every ten minutes. FHR decelerations are termed as early, late or variable depending on their relation to the uterine contractions. Early deceleration begins with the onset of uterine contraction recovering to the baseline by the end of the contraction. They are due to head compression and never associated with fetal hypoxia or academia. Late decelerations begin at or after the peak of contraction and return to normal only after the contraction has passed off. They may be associated with uteroplacental insufficiency. The onset of variable decelerations varies with successive contractions and are often associated with cord compression. Some of these tracings are depicted in Figs. 1, 2 and 3 .
The commonly described EFM patterns are -"Normal" or "Reassuring" pattern of FHR Baseline foetal heat rate 110 -160 beats per minute (bpm)
Beat-to-beat variability 6 -25 bpm Presence of accelerations Absence of decelerations "Intermediate" or "Non reassuring" pattern Persistent mild (100 -110 bpm) and moderate (80 -100 bpm) variable decelerations.
Late decelerations with adequate variability (6 -25 bpm)
Moderate to severe (< 70 bpm) variable decelerations during the second stage.
Decreased but not absent variability without decelerations. Severe bradycardia < 80 bpm for 3 minutes or more with no variability.
Delinger et al [4] have demonstrated that intrapartum FHR patterns correlate well with foetal acidemia and umbilical blood gases. Sameshima et al [5] have shown these ominous patterns to be consistently associated with increased incidence of foetal distress, foetal acidemia, resulting in caesarean delivery or admission to Neonatal Intensive Care Unit (NICU). Decreased variability less than 5 bpm or absent variability alongwith frequent severe variable or late decelerations is constantly associated with fetal hypoxemia & acidemia. Such extreme forms of fetal distress are very rare, which explains why the benefits derived from continuous electronic fetal monitoring are not very convincing [6] . Further, Ahn et al have shown that there is no unique FHR pattern which is associated with brain damage in the foetus [7] .
What are the ways to enhance the utility of EFM?
The following have been suggested as additional means to reduce the false positive predictions of foetal distress compared to when EFM is used alone : 
1) Foetal scalp blood pH
Although the concept of detecting foetal acidosis using fetal scalp blood appears attractive, practical difficulties in carrying it out have restricted its use. Goodwin et al have shown that it does not offer significant benefits in intrapartum foetal monitoring [8] .
2) Foetal pulse oximetry Is a new concept utilizing placement of a specially devised oximeter over the fetal face after rupture of membranes. It is a new modality and availability is limited. Foetal oxygen saturation varies form 30-70%. The lower limit of normal oxygen saturation has been established as 30% [9] . Bloom et al have demonstrated that transient episode of foetal oxygen saturation less than 30% are common but such levels are associated with fetal acidemia only if they last for two minutes or longer [10] , Garite and co-workers [11] have reported a significant decrease in caesarean delivery rate for non reassuring FHR patterns when fetal pulse oximetry was used as an adjunct. However, it will take sometime for this technique to get established in day to day clinical practice.
3) Foetal scalp stimulation and vibroacoustic stimulation. FHR acceleration in response to manual stimulation and sound is a reliable indicator of fetal well being. If the accelerations are absent in an EFM tracing, foetal scalp stimulation with an Allis forceps may stimulate foetal heart accelerations thereby giving assurance about foetal health. If the foetal heart rate accelerates by 10-15 beats or more for at least 15 seconds following foetal scalp stimulation, fetal acidosis can be ruled out in more than 95% of the cases [12, 13] . Vibroacoustic stimulation (VAS) to the foetus has been successfully used as a supplement to antepartum foetal monitoring and it can also be usefully employed for intrapartum fetal monitoring. FHR acceleration of 15 beats with VAS, lasting for at least 15 seconds excludes fetal acidosis with 100% accuracy [14, 15] .
These are simple and useful procedures.
4) Fetal electrocardiography
Fetal electrocardiography may prove to be a useful adjunct to cardiotocography (CTG). According to Strachan et al [16] adding PR interval analysis to conventional CTG does not offer any advantage. However, Noren et al [17] have shown that addition of ST segment analysis to CTG provides precise information about intrapartum hypoxia and may thereby prevent intrapartum asphyxia and neonatal encephalopathy in a significant number of cases. The invasive nature of the procedure which involves rupture of membranes and placement of fetal scalp electrodes alongwith conflicting reports regarding its utility restricts its widespread use. 5) The patient needs to be evaluated as a whole keeping in mind the entire clinical profile including the presence of intra uterine growth restriction (IUGR), oligohydramnios, preeclampsia, diabetes mellitus, meconium stained liquor etc. Any EFM alterations in presence of these conditions carry greater significance.
Conclusion
The EFM patterns indicating normal and the grossly abnormal (compromised) foetus are quite explicit and the ability of EFM to predict foetal jeopardy or absence of it, at these two extremes of the spectrum of fetal health is well established. In these circumstances EFM will certainly lead and not mislead the clinician. However, these form a relatively small fraction of the mothers going into labour.
For the majority of the women in labour who display "Non Reassuring Patterns" the EFM will lead a clinician only if he or she is familiar with its limitations and views the patient in totality. The obstetrician's clinical discretion is of paramount importance to put EFM to effective use.
Cardiotocography machines are certainly required in the labour room but proper interpretation of the CTG tracings is equally important so that unjustified caesarean sections can be minimized and at the same time picking up cases of fetal distress in time which improves fetal outcome.
